Water samples from photosynthetic tissues of C3 and Crassulacean acid metabolism (CAM) plants that grew together in the field were extracted and the stable oxygen and hydrogen isotope ratios determined.
It is now well established that the stable isotopic composition of the nonexchangeable hydrogen in cellulose (measured as cellulose nitrate) is related to a plant's photosynthetic mode (7, 8, 11, 13) . Cellulose nitrate prepared from CAM plants has more deuterium than that from C4 and C3 plants that grew under the same climatic regime and used the same water source. These isotopic differences have been explained by two models. The first is that evapotranspiration enriches the leaf water in CAM plants in deuterium more so than in non-CAM plants. This enrichment is then passed on to cellulose, with isotopic fractionation occurring during its synthesis not being different in CAM and non-CAM plants (13) . According to the second model, deuteriumenrichment in CAM plants is caused not by isotopic fractionations occurring during evapotranspiration but rather by isotope effects, associated with biochemical reactions leading to cellulose synthesis, that are unique to CAM plants (7) .
If the first model were correct, the occurrence of deuteriumenrichment in nonexchangeable hydrogens of cellulose from CAM plants would be accompanied by enrichment of '80 in their cellulose relative to C3 plant cellulose (7) . No such coenrichment occurs (7, 8 Figure 1 show that cellulose nitrate from CAM plants had 3D values about 100%o higher than 3D values of cellulose nitrate from C3 and C4 plants (8) . Thus the model involving the proposal that cellulose from CAM plants is enriched in deuterium relative to that of non-CAM plants because of greater deuterium-enrichment during transpiration is not correct. The alternate model, involving differences in the isotopic fractionations occurring during biochemical reactions in the two types of plants, must be the correct one.
The difference between the patterns of diurnal variations of oxygen isotope ratios of water from CAM and C3 plants is similar to that observed for 3D values but much more pronounced (Fig.  1) . Water from C3 plants increased in 180 concentrations from dawn to afternoon (Fig. 1) , which is consistent with other observations (6) . Water from CAM plants, in contrast, does not become enriched in 180 from dawn to afternoon. This is consistent with the lack of daytime transpiration in CAM plants. We expect that water from CAM plants would become enriched in '80 and deuterium during the night, when they are transpiring.
There are two likely explanations for the overall lower 6180 and 3D values in water from CAM plants relative to that from C3 plants during the day. The first is that, on a daily basis, CAM plants transpire less than C3 plants since the former transpire predominantly at night when RH is higher than during the day (12) . The second is that CAM tissues, being succulent, may have a higher proportion of water that is not subject to heavy isotope enrichment occurring during transpiration. Leaney et al. ( suggested a similar explanation to account for isotopic differences in leaf water of C4 plants relative to that of C3 plants. The second explanation does not seem to apply here. We measured 6 80 and 3D values of water in carefully peeled outer epidermal layers (presumably containing water that undergoes isotopic fractionation during evapotranspiration) and in the internal tissue of CAM leaves (presumably containing water that is not directly exposed to the atmosphere and thus not undergoing isotopic fractionation during evapotranspiration) and found no substantial isotopic differences between these two types of waters (Table  I ). The differences observed between isotope ratios of water from 0. linheimeri and 0. edwardsii (Table I) (Fig. 2) (12) . CO2 from respiration is probably recycled via CAM into the Calvin cycle during the day (11) . The enrichment of CAM water in deuterium and oxygen-18 ended after the first month of drought stress (Fig. 2) because presumably at that point the CAM plants entered into the CAM-idling phase, after which only negligible amounts of water were lost through evapotranspiration. Figure 3 shows 
